A role for protein kinase C-mediated phosphorylation in the mobilization of arachidonic acid in mouse macrophages.
Mouse peritoneal macrophages respond to activators of protein kinase C and to zymosan particles and calcium ionophore by rapid enhancement of a phospholipase A pathway and mobilization of arachidonic acid. The pattern of protein phosphorylation induced in these cells by 4 beta-phorbol 12-myristate 13-acetate (PMA), 1,2-dioctanoyl-sn-glycerol, exogenous phospholipase C and by zymosan and ionophore A23187 was found to be virtually identical. The time course of phosphorylation differed among the phosphoprotein bands and in only some of those identified (i.e., those of 45 and 65 kDa) was the phosphorylation sufficiently rapid to be involved in the activation of the phospholipase A pathway. Phosphorylation of lipocortin I or II could not be detected. Down-regulation of kinase C by a 24-h pretreatment with PMA resulted in extensive inhibition of both protein phosphorylation and the mobilization of arachidonic acid in response to PMA or dioctanoylglycerol. The phosphorylation of the 45 kDa protein in response to zymosan and A23187 was also inhibited by pretreatment with PMA, while only arachidonic acid release induced by zymosan was inhibited by this pretreatment. Depletion of intracellular calcium had little effect on kinase C-dependent phosphorylation, although arachidonic acid mobilization is severely inhibited under these conditions. Bacterial lipopolysaccharide and lipid A induced a phosphorylation pattern different from that induced by PMA, and down-regulation of protein kinase C did not affect lipopolysaccharide-induced protein phosphorylation. The results indicate (i) that protein kinase C plays a critical role also in zymosan-induced activation of the phospholipase A pathway mobilizing arachidonic acid; (ii) that such activation requires calcium at some step distal to kinase C-mediated phosphorylation and (iii) that phosphorylation of lipocortins does not explain the kinase C-dependent activation.